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w m m 

[0001] *mmfe, a-tKo^V^nt^VT/V-^tKO^it^fe, tebT$KWZjjmz.£oX 

[0002] i, 3-yv;<yi?*—M*, m^^^RTftfvv^p^m&K&mztiz^y 

[0003] l, 3-^n^y^t-;wM^fetLtii, 4k¥&mz£ttm&£Tfm 
i?VJ*mm:m^X3j;v^Mk\sC^ l, 

873, 378.US-A-4, 873, 379&tAJS-A-4, 935, 554)^ 
3-tKodr^at 0 ^-^T/^tK«ril7nb-C, 1, 3-^u/^J^r—;v^m^rt^ 
m(Mx-l$, US-A-2, 434, H0)tj:b*&%abtiX\^ o 
[0004] U^Ue^ib, ±m4k¥&J$lZ.£%jjm-Z. 3-tKn^ri^nlf^-^T/V^tK^^ 

^ofc«9, ^(dw^<di, z-7*;<i/v*—;v*mMh\^xm^xmm*m^ti 
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[0005] £fc, *>htv<^— (CitrobacterX ^n;*hy^A(Clostridium\ =c 

yTP^^^- (Enterobacter) x ^U^-/^^^— (IlyobacterX ^l/yi/^^Klebsiella), 
^h/^K*(Lactobacillus), ^U^o/^^— (Pelobacter)^(D 1 , 

fc'^T/l^fcK (3-HPA) *5il57Kic:^-rS^^^NAD + -y >?-^kitMjt 
3-HPA&1, /W£3a5ct-3gl!R£©2©|gKj£a^3 

&m^x, ?v±v>frbi, 3-7us*>tt~*&m&tt&mwyF£tix^( 

mx.ii.WO 98/21339, WO 99/58686, US-A-6, 025, 184&.T^WO 
01/12833) o 

[0006] Ld»Uc*se>, JifEIWciSlBt^&Ti^ _hlES£tW^ fcSkOKlSTOB* 
&NADH&#5/c#> ^ _h|E2^pgH^^v ? tKci=ar^T-feh>^m7K^bTNADH 

&£\^&i&&mmz&zzzkifitabtix^z> 0 z.<Dtc$>, ±m—&mmmz£ 

3-HPA<z>iRs|s*s+^-Ctt)&v >£v ^ KJH*sfc«o -<z> £5t£mm%Mmirz>fz.i5b iz. 

r^^felR^SrfflV^U-Ob, _hiE£|i5l#<D3@& ^J;t)^y-fey^^3-HPA— 
^^J^^*DX.-CNADH(D^MJS^^CS^^^fc^7tfe % ^ V *tete«*ft-t- 
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[0007] — ^\ ±mjj8k<Dtpmfc-?2bZ>. 3-fcKn^i</nfcr^TyV^*tKri, -hfBbfci 
[0008] 3-tKndrv-^ B r3t°^-^T/V7 f tK(3-HPA)^iti-S*'?fe^bT», S^*— /Vy* 

x?v—~isyvtdiatex.mft&m^x, yv±*—/^b3-HPA&m&-f%jjm ( 

#!lxJ^ Journal of Bacteriology, Vol.181, No. 13, pp.41 10-4113, 1999; The Journal 
of Biological Chemistry, Vol.272, No.51, pp.32034-32041, 1997; Arch. Microbiol., 
174:81-88 (2000); The Journal of Biological Chemistry, Vol.274, No.6, 
pp.3372-3377, 1999) , R ^Klebsiella pneumoniae^, ^V^V^y^^m^X^ 

iry V5r3-HPA^^^-t-§^^(Applied and Environmental Microbiology, Vol.50, 
No.6, pp.1444-1450, 198S)j&S#W&h/rv»$. Ud»Ute*S6> % _hfE#£c<£>5*>, 
^m^fflV^T^yiry^^3-HPA^5t«^fetti-^T.^^O^W]?r 
^IHIWmWWUfctO-C*)!?^ XH^^d^(D_h|S^y-fey^^3-HPA^.O^ 
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[0009] Dfbi] 




.N NH 2 



+ H 2 N' N ¥ NH2 HO— — N ' Y + H 2 0 

0 

[0010] Ut^oT. ^m<D g mt, 3-tKP^^nfc 0 ^-^T/V^tK (3-HPA) ZJLM 

[0011] ;£3§l^<Z>fi!l<D g ±iB3-HPA^«b3WJ:<l, S-T/n/^^*-— 

[0012] *mW<D£bftZ>m<D g _hfE3-HPA^«b3W£< 3-KVr**i^?vtt>T 

[0013] #3&W©giJ<& g tttt, _hlB3-HPAj&^iti#BS-ed»olS;v T^t* WV> 

[0014] »Hi:b-Cf^ffl-r»*flH4 (*) ta^ftfc^^»fc^c#j»»SrXffi-r. 
igu-cr^— /p/^y-ta— /v9*tK9^— tf?mteteB^j , r^tK^ 
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m& [YCg/ioomD ] zr.mistct><D~(?mmmix (xs/^wm i &m<>tim (x 
, r.m&)i"</wm^fcikm, m^mo%u±(7)^tmm^.x^, 3-hpa^ 

m^m^<>xmw^mm^^i-^tKx^xmM^3-^^^^ o ^>T 

s^KVZWimmxWmxtZZbZh&MlstCo $£>Kl, ^<D£?KUT#ib*Wt3-l: 

—jvtmnmxt^n^mxM^x^z.t^mut. 0 

[0015] ^fc, ^^fete, -hfEUU;? {-LT^i:A/if IiJ^^^^-f ^#e,tLfc3-t 
[0016] irtett, _hlE S #J{3\ v ? ^--/VxtK^^-^^«tt//^«^y-fen-/^tK 

^--ttoMI&a [x (u/g^y-ty^) ] £^yiry^s [y ( g / ioomi) ] omre 

*"Jofdit(x/Y 2 )^io-8, 000-?&5^#T^ s**— /v^fcH^*— M&Xtt/ 
^kH^^J:TJ ? /*fctt^y^n~/^fcK7^-^S^t4^H^^A/-e^5^ 

[0017] _tiem<z> S ±M^m^^xmm&^z-t\?u*is7v\i°*z/T;v^\iy* 

*~-/i'<D$mj3mz&^xm!$,£]nz>o 
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[0018] ±&&bt£Z>m<0 g JilB^^ioT^5t^^3-tKD^^nt°^T/V 
[0019] _hfB!» @ Wtt, _hlE^r^(cj:oTM^$^3-t:Ko^^ot 0 ^-^T^xtK^: 

[0020] ^T> #3PJf £rf¥#fflt-l£BJ!1-5o 

[0021] ^BjO^-fi, ^-/^fcK^--^^j;U?/^c:fi^y-fen-/v^i:K7^- 

^M^*[x(u/g^y-fei;^) ]^y-fey^^[Y( g/ /ioomi) ](D^-e*"jofc 

HT-:fc<fct//;i;fcte^yirn-/i^fcK^^ 

5t><7)-e&5 0 ^y-fey^^3-HPA— (D^k^^f^ffli-§^#x.b^^: 

ioomi) ]^-mbfct>^xiii^*[x(u / /g^yiry^) ]^fiJofdit (X/Y 2 ) SrlO- 
8, ooo^VN5#^IS^^^J;5^*T^fcK^~^Wyiry^^f^ffi$-ii:5 
ilE^frS^T^^^^^^y-fey^NADH^^m-r^^if ^I*U*V n 

80%^±^v ^ssv ^^b^T^y^ry ^3-HPA^^m-r#s-^^^ij0^bfCo 

„ ^y-fey>'^^3-HPA^(0^^^^3fe^^-fc , 9^ S^^S-tRa^:/ 
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ffi(X/Y 2 )J3:, 10-8, 000-efc5 o i<OBR.X/Y a 3^±IB|5BBrt"e*tWr, fcV^teffc 

V*^3-HPA— <D^k^^*L<iSTLTb*5o -hieX/Y 2 <DT&&te, 15, 25, 
50, 55, 85, 90<DMre#f3;L<, £fc, _Lf2X/Y 2 <Z>_L&Bf3:, 7, 000, 6, 500, 5, 

500, 5, oooojii-e^U/x, 

[0023] *W*W*IC*5V^, W-fey>^MY(g/100ml)]j£te, 100ml(D^tf^ 

&tiz?v±v><Dmm:mt>'rk<D~?ibz>o mz.&. iMtf>^y-try vsr^tpsomM 
^y^^y^A/^r—CpHs) iL4 j ^«92 g oi/y-fey>'^^^7tfe, ^<d# 

^<D^y-fey^fi(Y)«, 9. 2(g/100ml)£&5 o 

[0024] *M*w#tj:*5v^, r^»[x(u/ g ^y-fey>')]ji:«, A^y-fen 
-/^tK^^— WHiolt (u) ^ytyy©ii ( g ) x»mistim&m$kirz 0 r 

©BEx »3R«)¥t£©riujfc«:, i^*— /w/^y-fen— /i^tK9^— 

^irm^xx^y^tm^mmn^mhti^i ti moi(D^y-fey^3-HPA 
^T^y/^tK^y^^^ffiv^^m-r^^^fflvNT^Wb/co #j?u;£. im 

(D^y-feyV^tfSOmM^yv^y^^^^T— (pH8) lU^, 200U£>fiH4«r 

^oM^^#ijgmtfc&A*v5£, mmmoott. 2. i7(u/ g ^y-feyv) (=200/ 

92) bftZo 

[0025] KS^T, fWli/mfe (Y) it, #«JPS£*b-f , BCJ&i&^g, 

mm, mmomm^m&n&is, R^^mm'mm^M^KXoxm'Eim^ 

-C#5« ^y-ty^i^(Y)<DTRR«, 0*L<tt, ^lOOml^fd!), 0. 5gJ^_t, i 
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mmY)(D±mt, ^vat, ^moomin^, 6o g ^r, £Q&~£^<tz50g£k 

[0026] *mAlz.3o\^X, i^t— /v^fcK^— -tf&t^y-fen— /v^fcK^*— 

•f-S9*fcK9^— «\ _LfEUU;5^> *MJ»B12Klife#S*ea>9, ^y-fey>-^3- 

xhth&mmmzti'r. mnmm^Kx^xm^ 0 mmmBi2<D^m^ 

S®»S50mM*>/t9. *&lMfB12*&asi-1000/i M. £W;£L<te 10-800 
tt, g^<7>ttl£*^X/Y 2 =10-8, 000£ijS§fcU ^y-fey>-(D3-HPA— (D^m 

^y-ty v<d3-hpa— o^m^-f-^atff -r^mxh^mmm^ti^ 
, m^^^^A^^T^^rio-ioo^i^iia, >Kffl$tt?. 0 &m<Dm 
mm (x) ©tiswu _hiBx/Y 2 s.tj?Y(D^*uv ^m?£¥frbm-% ^wmx^^K 

, lg^y-ty^^fct), 27, ooo, ooou^TiW^U/No ^©bu ii©«li^2. 
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m&28, 800, ooou/g^y-fey^Srj®^-ct>, m*<aWfatt^&Xi&&t>tvr 

MmolOl, 2-7 p n^?>'^— /l/^ntr^-^/V^tKJJl^lfe^Slfe^Sr. Tiuj 
[0027] (31:33V ^T, rs?*-— Av^JJ-fcn— A^fcK9^— tfj *fcte r^fcK^*— - t?J 

-hpaj irt^-rs) &^tK ^^m-r^M^ffl sr^rr s»3fi"efe?) , ^±5*^ 

&^5t>0>-Cfc*Ui. tffclWIR&ixS^tofcC ^©%©*s«ffl-C#So 

[0028] #3893 K*5V vr, ^y-fen— A^*KK9^— tt, #«JPS^ti,5^^<, rogi 
Sr^-rS/^mi-SV>TtV<DMft*'CfcoTt)«J;V\ AffctfjS-te, Klebsiella^, 
CitrobacterU, Clostridium^, Lactobacillus Enterobacterial, CaloramatorH, 
SalmoneUa«&tHisteria«^JR-rS|R^dS*>»), «£WL<i4, Klebsiella 
pneumoniae, Citrobacter pneumoniae, Clostridium pasteurianum, Lactobacillus 
leichmannii, Citrobacter intermedium, Lactobacillus reuteri, Lactobacillus buchneri 
, Lactobacillus brevis, Enterobacter agglomerans, Clostridium butyricum, 
Caloramator viterbensis, Lactobacilluscollinoides, Lactobacillus hilgardii, Salmonella 
typhimurium. Listeria monocytogenes, ~Bl ^Listeria innocua&^O^U'feE' — A^rM 

T^>^v^^i2^Jl^^^iUT^ffl$ttTt)fesv^^iTfa^-^^$tl^^— 
[0029] A^ut^v^—^^Y^-^mm-^m^ mv^m^f^^t^ 
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[0030] tat, izm vr % s^-A^*tK9^— p&*;n^£&< , ^ 

(D^^-r^/ / ^m-rSV^-f ncOMS^-CfeoT^iV^ J|#:tfHC{3\ Klebsiella 
M> Propionibacteriumjpk Clostridium Lactobacillus^^ Salmonella||% 
Citrobacter^lk FlavobacteriumJIL AcetobacteriumJSk BrucellaM% ^SlTJ* 
FusobacteriumMt£®^£$t^k$9;$ s fo*!K <£<9!P£L<}3: N Klebsiella pneumoniae^ 
Propionibacterium freudenreichiu Clostridium glycolicunu Lactobacillus brevis N 
Salmonella typhimuriunu Citrobacter freundiu Lactobacillus buchnerL Brucella 
melitensis^ Fusobacterium nucleatunu Klebsiella oxytoca N Propionibacterium 
freudenreichiL Salmonella typhimuriunu Listeria monocytogenes N jStt^Listeria 
innocua&^Ov^— /V^fcK^^— Ht£t*&mi?btlZ> 0 rtlb©^t-/VftK7^ 

[oo3i] ±mMfrbi?*-^K\?7*~^*mmirz%m^ mmm^th^tfj:<, 

[0032] ^BJ^i^ffi^^it^/^c^m^^a^^. >V/>fytt— AfT&J 

[0033] *»«n:*5v^ r^^/v/^y-feci— A-^tK?*—- ffifi^fbE^jSfcfsr 
9*tK9^— ^w^^bs^j^f*. ^y-feyv^3-HPA+H oo^^feb^ur^ 

2 

«\ ^fcK9^— tfdS«jK*r5^y-fey V->3-HPA+H O^KJfcKltt, *§BNffB12 

2 

aSM-5-l/tV3#, 9*tK9^— tftt, ^y-fey^->3-HPA+H CXDKJS&JgH-M 

2 

if^^bH^^o^tt^M^^B12^7t^tt^B12immbT,y ? tK^ 
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mVtt<D<D\,^fr<DM^&ttX&m£frXt>£.\,\ 0^b<«, -rtK^— W 

tK7^~ -^St&tt'fbH-T-^—^^— ^HrbTf^ddrACNCBI No. AF01 
7781) ft^&t^ ^y^n-^tK^^-ifff^^bH^Oy-^^^ 
^h^LTfciU gdrA(NCBI No. U30903) ^tlb<Dmfe£tiZ>h<£>X 
^—/V^^y^—^n^^tm^<D^—/V^^yhtVX^ ddr 
B(NCBI No. AF017781)^^t9 N ^ c ^j;t^ / /^fci^y-fen— /Vy^tK^ 
VftfemW^-Ott— ;V<y-7*=i-~ 5/hgdrB(NCBI No. U30903)ft£7>Sfc 

xhfoz^te2u±<Dm&yotvx®im£tixh£^\ *fc, ?—w-y*=>-~yYj&o-* 
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[0034] *mwK&^x. ^y-tn— /P7»fcK9^— vftfemtmtt. ^(Dmi-tm^mm 

ZtiZ>Zkt£< , ±«3LfcJ;5fc^!> -fen— /W?*fcK9*— g 4:#t-51R^<D^y A± 

So AffcWfctt* Lactobacillus Jl, Klebsiella^, Citrobacter JS, ClostridiumJR, .S-tF 

fc'9> <£9i¥L- < 0'£, Lactobacillus sp., Klebsiella pneumoniae, Lactobacillus 
leichmannii, Citrobacter freundii, Citrobacter intermedium, Lactobacillus reuteri, 
Lactobacillus buchneri, Lactobacillus brevis, Clostridium pasteurianum, 
Enterobacter agglomerans, S.TJ ? Clostridiumbutyricum^if^ s #i'f hfo&o ZLfrlhV)? 
tb, Lactobacillus{JljS"t~S^[^.#J^ #!lx.fcf , Lactobacillus sp., Lactobacillus 
leichmannii, Lactobacillus reuteri, Lactobacillus buchneri, Lactobacillus brevis 
<Dh<Dft&-k]^<$zfB&th, ^^Lactobacillus sp.&tFLactobacillus reuterife^O^ 
©^^Ufffl$ti5o ^y-feo— A^*tK9^— 1?Wy-ten— yl^tK9^— 

[0036] ##§13 m&v vc, v^r— svfKY?*— vmsmkm^rz, ^(omttm^m 

;ft<5o Jtrffc6*Jl£fi£, Klebsiella.PL CitrobacterM, PropionibacteriumJI, Lactobacillus 
JS, FlavobacteriumJR, S.T^AcetobacteriumJR^JHi~-5#^^lS5fe<Dv ? ^-— tV*ft 
V??—' tfWSH&fbE^flSfcP* £9!¥L<te:, Klebsiella pneumoniae, Citrobacter 
freundii, Propionibacterium freudenreichii, Lactobacillus brevis, Lactobacillus 
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buchneri, Flavobacterium sp., Z^t^Acetobacterium sp.f£b*ifizjfct? hfl'bo ~2tb<£>9 

Lactobacillus&£M^£3$t^fc$9, IP^, Lactobacillus brevis, Lactobacillus 
buchneri, # ^Lactobacillus brevis&3k<Di?&—/]sT^V7?—^j%fe&lWttW 

o 

[0037] ±mm^b^-^^y^-^n^mm^mm'r^m^ m^mmz 

[0038] Sitte, ^tK^-if^J;^/*fc^y i ^K^^-W?Stt>fbiaT-^3--K-r^a 

Journal of Bacteriology, Vol.181, No. 13, pp.41 10-41 13, 1999; The Journal of 
Biological Chemistry, Vol.272, No.51, pp.32034-32041, 1997; Arch. Microbiol., 
174:81-88 (2000); The Journal of Biological Chemistry, Vol.274, No.6, 
pp.3372-3377, 1999lZffl^£thZ>h<DlZ.J)\lZ.X, WO 98/21339, WO 99/58 
686, WO 98/21341, US-A-6, 025, 184, WO 01/12833, WO 96/3 
5795, WO 01/04324, FEMS Microbiology Letters 164 (1998) 21-28, Applied 
and Environmental Microbiology, Jan. 1998, p. 98-105, Applied and Environmental 
Microbiology, Dec. 1991, p.Z541-Z546i£b*\Z.M^£tlZ>h<Dtf$>% 0 7*fcK9* 



WO 2005/030972 



14 



PCT/JP2004/014213 



[0039] ^:|SK^*3V>-C, /V/^y*n— /^tK9^— ^J&btf JC^5l"C*>*bfi^ 

[0040] **5, #389lt-:J3V vf, r^frj fct N A^fcK^^— €*3«tt^/*7t«^y*fen 
T^/^«^yirn-/v^tK^-ifW^^kH^^b^^o^y-fey^^3-HP 

-eit^bfc® flc ; US ««frS:NADH*5j:T//*fe|*NADPH*S^UCV 
^T-Ci^*bfc0#: ; iSXXm^ fc^h^S^— Av^**— A^K9*— 1? 
^«^i^^-/V/^yira-/^tK7^-^^^bH^J^a^Abfcm 

z>fcjfc%k^x\ ngn#^ ^y-ky^os^joit^/^^y-fey^^/^-M^ 
u^itm^<tt^/ / *fc^^y^y^(D^b^^fi : ^5m^^^wj^a*-r§o 
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[oo4i] ^bj^^^t, mft&mm}kte^mx<DBCj&fc&m^i-\<^?\zn& 
[oo42] £fc. mm4kmfc<vmmz3oftzm7£4kjjmh'£tc, mzum^ti^t^<. _lie 

m^^m^i-^^&r^^m^^/why^^T^ilx^fc^SbTH^b-r 

[0043] $ib{c N w^ismm-mft<DM&ijfeh~£tc, w^m^ti^^t^ ±^tc£? 
{c^-t-s^^^^, ^(DjjmtmmzthZo ±m^m^^^xn. 
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mmu ^<DwmmtehA'zz/&mmkm&. #*L<tt***&#i (v/ v ) 

. ^^SOmMy^^y^^^r^-dM KH PO 25mlK.tJ ? lM KHPO 100 

2 4 2 4 

)*S0*L<ttffl&l'l5. 

[0044] ^bj^*5v>t, m^tmi^Rx^m^m^-it. b*<D£?tmnx&m£tix-b 

[0046] ^B^{31*3V>T, ^y-ty^3-HPA^(D^^fe«, #«JP&£*Vf, 

ffl^t^o ^s^^a:^^y-fey>©3-HPA— <D^m*. mi£&£Tf 

[0047] J^Ts ^Kl^S^y-feyvOS-HPA^^^^LV^-IIJfe^^lBmi- 

5 0 mtf, n^^mmtm^^xfy^tMmmm^^.m'r^m^i^ 
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mmn^AtiX, 10-90^CT\ «t»50*U<W:l5— 85^, 1-360^^, 
0*b<tt5-12O^W. f^t^WoT, 3-HPA^^« 0 ^(Dj^bT 

^ufc3-HPA«, ^jioH^^^^^b^^^fcsd^ mm. m^-m 

^tfil«, 10— 9or~c% J^^b^sis-ssr-e, o. i-50lhsv<£> 

$f*b<«0. 2— 40LHSV(^^ag-t?, M1-^C£o-C 3-HPA^ff^b 
tK^^— if/^yirti-z^tK^-^O^S^io-CM^^.X/Y^siO-S, 
^b<^0. 1-50(w/v)°/cn i«9^b<^0. 2-40(w/v)%-efe§ o Wz.. _h|B 

N ^^g^y^^x-, y^^», ^k»«, hv^mmwimv, 

Mfefe. mcm^tl^^, ^Ul45mM^lM, <W£?£b<tel0-500mM 
[0048] ^mm<0^m\Z.^b. ^Oj;5^b-C#btL7t3-HPA{i, Mfote&Tf/itfz.\-$M 

-tz> 0 bfcaso-c, &mw<Dm~i^ *mw<Dxmzx<>xm&&titc3-K}!u^ 
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[0049] ^K^^T, 0#/0#:^S^#^-|&5!5J3:, <k&<D;^££o-OfT&fc> 

[0050] ^^l-*5VNT, tK^»«> &BK£^xhfoZ^mk¥&f&mz£<>x-b^^ 
tiXhX^K it¥&f$mmiz^ \ ztvte. te^)£&;Sr/Bv^3-HPA^<bi, 
3-7us<^J*--;l'%Wm'tZ>Z.tlZ.£<>X, ffiW.<Dl, 3--fm^yV^—;V(DmM 

TW^a*, $mXte. 3-HPA&, <W#mXte, *^>^T*7K^»$tV 
@fl©l,3-^n/-?^t- /v?r^i-^-i:^W^Uv\ 3-HPA^bl,3-:/t2 

^#b^/5^*^-C7K^bi-^^fe;30— 180 c C<D?a^ > 5— 300^— /^m&t! 
X\ pH{jt2. 5-7. 0<D*mmt¥X\ ^^feft:±t^X-^^^$^c^^ 
-MI«#^ET-e3-HPA?:7K^^-r§*-^ (#»JxJ^ #^2002-516614^^) 

•,m^^>±K&^mw^fhtii§.i^mm±x, *$Mtptf>5-iooM*%^ 

tf>3-HPA3r, pH{fi2. 5—6. 5X\ MS30— lSO^^t^TK^ff 5— 300^— ;VX* 

, *mmnirz>jjmmx.\*, #^¥5-213800^-^) ; 3-hpa£, ^mm^x 

, Pt^TiO icm^bfcM^Ni/Al O /SiO -M^^^MIKCO^T^, TkfJt 

2 2 3 2 

J£5— 300^— A\ pH{62. 5—6. 5RXfM&30~ 180TCT\ ^*7k§lf»]-r5;fr 
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[0051] *&m<Ojjmz£Zt, 1, 3-^a/^>^— /VRtfiJca^K^fcU 

[0052] &&mfc£%k. ±iairl^#^LT#btvfc3-tKn^v/^ p nt: 0 ^T/VxtK^ 

©Slater jfe^Mi-^OT-feSo 
[0053] lC*5V vC, 3-tKn^^cit 0 ^-^^(7)^^% J;UT, 3-tKtrdri/^nt° 

[0054] t-*5v vc, a-HPAd^a-fcKa^v^atr^fiftojsiagw:, ^iiao-ob 

«tV^5, $tf@T% £9#mXte, *$g|£<P T\ 3-HPA^^bi-^^t*W*UV^ 0 £ 

[0055] *mw<Djrmz£z>k, z-KYv*z^v\?*i/m&Mz.&fcrz> 0 ^<z>fc£>. m®i 
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*k mz.t£. mm. mmmmm^m^mx^ 

[0056] &tc. fc£%b. ±IB^I^#^UT#b^c3-tKn^V7 p nt 0 ^-^T/V7 ? t:K 

w<dmw \%. ^mm<D^mK^<>xn^fh^-^^^ri\i^^T/v^}iY^ 

jjmzm-rzwxfoZo tut. ^w^xzt. *mw<Dmw<DmwkxmbntcT 
?uu4^*m4\:~rz>z.bfc£ox, r^v/^mtm^n^o ut^o-c, 

±m^m^x<>xm^^T^u4>%:m^xT^v/\-m^mm'r^m 

m^mm. ttm^<D^<D^m^m^^t^xox. 
&Mizfrmx$z> 0 

[0058] #3fcBH fcl&V >-C, 3-HPA**fcT^n W^OS45ttt, 3-HPASrIW4^#T"t*K 

-5, #*l,<»i. 5-4. 5t^j;5(-, mm. msst. mmm^m. &taAtz&m& 

[0059] fc*5V ^t, r. <D £5 ^UT^UfcT^n W^fi, BMb&h/C , TWMBth 
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63-146841-5§^$ftft£ > <D, <&%KDjjmi>mmXZZ>o Mcfc&Jia^ T?*U4^% 

mik^xTfv^mtttiDic&mztizfikmtes m^m^fi^h(DXi-tti<. 
<D&m*wmxh%\^tzffi.fr&ttxtizm&nz>o Mx.&. &jy^&&x$/<-i- 

i?VJ»&*£&h<DJ)mmX%, 0*L<«— MMo -V -W -Cu -A -B -C -O 

abc defgx 

(Mof^^ey^^v, vte^v^A, wfef^yx^, cutem. A\rr>^>, \? 

tz.'Pti:<bhim(D%m$:0:^ O^^^^b. a, b, c, e, g&itfxte, 
mMo, V, W\ Cu, A, B, C3o£X?0<DmTlt&$tV, a=12tbfci:#. b = 2— 1 
4, c=0— 12. d=0. 1—5. e=0— 5, f =0— 5, g = O—2OX&<0, x«#^(D^ 

m^^frx\,^mte£x$mw*&m-tz>z-b&x$z> 0 mm^m^^^x 

[0060] *fc, r^n i/^^7^/Hfe^ ©Rte&#t>*rt:#lc*!l is$n#v ^ #i?ui 

000hr~ 1 (STP)(D^|g-e#&j&U KJ&j&Ste200— 400^, 0£b<te22O— 380 
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[0061] z<D£?{z^xmbtitcT?})frm^ nmzxoxisvtii&tiz* m%.&> r^v^m 
[oo62] ^ &mwiz3o\,^x, ±mnm<Dm%kxnbfvtc.T?vu^n^ mzmm<z>& 

frxfttefrtLXh^^K mm<D^rxmnxn^th^t^mm^^\ ^ 
^m. mmk, ±mr^v^m(Dmm^^xmm^fhtz(Dtmm<Dmmtmmx 

^tjx.(i, ±mT^v^m<Dmmz.m^x^.m^ntc(Dtmm<D^mmmx 
[oo63] sxr. *mw(DmmmK£V)Mcfomz.m,wirz> 0 

[0064] 

E.coli JM109&*;*h£L-C, pBR322m&<DmUffl1&M (ori) Sr^fO^^KlC 
Klebsiella pneumoniae ATCC25955(D> ? ^-— /WtW^— if Ki~65l^T-^r 
fa^i&A/fcW*— 1 (EI1A. IE?U#-5§-: 1) pl5A*5fe<Dlg^HM^(ori) £rf£ 
Oy^^KlCKlebsiella pneumoniae ATCC25955<Dv : ^— /VrtK^^ if ff^Stt 

^JM109/^^— 1(DD)/^^— 2(DDR)£\ T^fc°yi/^50/x g/ml, 
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*t& 2oomiizmnu 37x:x-mm.i^m\^tc 0 mmm^, od66o=o. sttoit 

Srf^JhbfCo tfflctt, 38to$HII«teT|E|iKU^, IaliDlbfc0^^pH8<7)5OmMy V 
^y^A^-z^T— "e2^gfe#b, OD660=0. 2£&5J;5^ pH8tf>50mMy^ 
tfy^^r-fcfi&ffiU £<Dm^»&£&IJ^»teUt, **3, BB?!I##:1 

jurat*, ^tt^ett, *iijte^^«ffl$n5^^-i&t52©jfiSBa^i^-rt>© 

[0065] rOfe^^4mUC, pH8<7550mMy^^y^^^^^T— 3ml, 2M^])±V^1 
mUO. 5M KC1 1ml, 150/tMM^B12 lml^Px.T % 3r€-C60&RJ£tJ& 
SrfTftofco ££)&f£(D— «B«rM>, 3-tKn=3ri/^ot°ty7;WrtKoSMtT*o 
tCo Rftm^ML-Xli^m(DO. lM^xy^!J|>i,/^ 7 77- (pH3. 0)%^PUT 
> SJS&fttJhUto -tUC, l^iCO^R^nx., 0. 5mm<D0. l%3-^^Vk-2— <V 

^r^v/^h^^mmm.-- ^m^m^wMu 305nm<z>®3fcs&$!i/£L 

% 3-tKn^r^nt 0 ^-^T/V^tK(D^^^^b7t 0 SJ&^ftelteO. 1 

B&feU ^^o#t7)^Wi-AtLfc^, 5%/^^A^7-*VO. 015g^APx. 

It[x(u/g^tyy)] N ^y^y^ssCYCg/ioomi), &u<x/Y 2 <D{iff£. t 

K*lfc«*&i-5o fc*3* TK«1K:*3V^, Mig^C^bT^J^ 
[0066] ^Ufe#|2 

E.coli JM109^^h^b-r, pBR322*3feO«jKg8^(ori)Sr^p-OT p 9^Kfc 
Klebsiella pneumoniae ATCC259550^y*feo— /W^fcK?*— i££r=i— Ki"S5t^^- 
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^r^OT^^K ^Klebsiella pneumoniae ATCC25955(D^!;irci— jV^MY??— \2 

^#:JM109/-<^— l' (GD)/-^*— 2' (GDR) £\ T>K°})^l/50 » g/ml, ^ti 
7^^nw- /V i00jug/nil^t?LBitie^^ffiL, 37t;T15B#Pfli^Wco - 
TVtry-»50/* g/ml. ^n5A7x=3-;H00 p g/mlSr^tfLB 
igife 200mH^®U 3rC-C«ft«f«L^fco OD660=0. 8{Cfto 

HSr^JhUfeo a^dWJCTiaiRbfe, IelJtXLfcm^^pH8(D50mMy 

T?2a&fci£U OD660=0. 2£j&5±5^ pH8<D50mMy^ 

OD660=0. 2btZZ>£5\Z* pH8(D50mM])^^V^M>^y^T—^mMl, 

[0067] '(Dh/V^^^a^^^ml^, pH8<D50mMy>-^#y!7-k^;/:77^-3mU 2M 
^])±V>lmU 0. 5M KC1 lml, 150/z M^^^B12 lml^P^LT, 37^^20 
#^SJ££rfT&ofc 0 S/£$t<D— gp^rtt). 3-tKn^r^nt: 0 ^->-T/^t:K^^* 
£frfto/c 0 ^J&^^LTl{g*<O0. (pH3. 0)2: 

WXWX, fcJ&&W±l,1Z 0 Z*l\Z^ lfgSO^K^Px., 0. 5{g*<D0. 1%3-^/V 
-2— <>o/f T^/y/^tK^y^iKfi— TKfP^TK^^^RU, 305nmtf>®3£ 

. 5%>*9S*7.*ofr— *V0. 015g^PXL, ^IflfciKaS-CffifcU ^ffi-e500ml(D 
Tk^Srjaa&i-Ati/C, %.#MKmmi'X&fflU 8K^Uc«sb5B*W, 60^^^ 
cfT^JS^rtf^ofcio K&»&#tfrUti|&&, 1, S-T/u^v^—A^O. 196M 
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[0068] 

tete4*98%)&K3iU £*i£r£tfK)SJS«:* 35%ifiK"CpH2tcfSSEU, 1B#P^ 
fSSmfc-CSHfiUfco ^btUfcBtJ&i&f 07^nW^^iU^6, 0. 130M£> 

[0069] ^#14 
[0070] ^Jfe^!j5 

^k^98%)^M3gb. ^tV^tfS^lOml^, 35%^-CpH2^^U > 1B# 
F^, SM^-C#®bfc„ mhflti^m i P<DT^tiU4>^m\,tct^ 0. 150 

[0071] m^. z.<D&? iz\jxnbtiitT?v*uMzL, *?j—?v*imx.. miktemtvx5% 

[0072] ^ife^j6 

i|S4bs£98%)£®l5£U -*i^tf£tJ£:$^ 35%m^-epH2tc|^SU iB#na. 
^•m^T^gUfCo #^nfcS^ c t I ^T^nW>'^fe*Ufct^, 0. 148M<D 
T^nW>-(*j-3-fcKD^i/7 p nt 0 ^7'/V^tK^k^96. 9%) ^#cUh^£ 

[0073] ^<D£oiz.vxnbtitcT?vu4^^tf5iffcm&. mtttum^xtiti 
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h/v©fift3(isrja<&»j:A*t-c, unm^mmvx^u &t&vte&t>. sum 6o<c 

[0074] 

Klebsiella pneumoniae ATCC25955&, ^]}±V>^mMKL-Xm^i^m^ tt%L 

mmm^vmm^tio z.<Dm&<Dmw&mm&. mmm2x^m^ti^<DtmmK 

pneumoniae ATCC25955 ?tt*20g(g£i{f?£t£ 4000U) OfM, 135 M 
g|^B12, 0. 2M^y-fey^?r^tp50mMy>-^y'>A/^^T— (pH8)iy^h/V^ 

h/VxyMIfr©»li[X(U/g^!Jtyy)], yV±V>m&lY(g/ 100ml) „ 
[0075] 2lJg#J8 

Klebsiella pneumoniae ATCC25955S:, ^"tV^^MKVXMM^^, MWt 

L-C, l%^xyMUci, A^LfCo MJ^-LT^fefrfcKlebsiella 
pneumoniae ATCC25955 ?SM;20g (Ifijf ?£44 4000U)<Z>Mffc£:, 135^ M ffi 
^B12, O. 2M^y^y^^tf50mMyv^y^A/^7r— (pH8)iy^h/V(C 

-eo— SRSr^, 3-fcKcidr^nt: 0 ^-^T/^b:K(^^*SrfT^o^^^>, 0. 1 
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nxmm. &wvtc 0 mhtitc^m^r^u^^mvtct^ o. 130M 

/g^y ±*M]^])±V^m&lY(g/ 100ml), &XfX/Y 2 <Dm&. Tissues 
[0076] [^1] 



fflW X(U/gGly) Y(X) X/Y 2 (X) 

J. Bac vol. 181, No. 13 "99 p41 1 0-41 13 8 0.92 8.989 1.4 

The J. of Biolog Chem vol. 272, No. 51. 97 1 1.84 0.273 0.17 

Arch Microbiol 174 81-88 (2000) 8 0.92 8.989 1.4 

The J. of Biolog Chem vol.274, No. 6, '99 1 11.04 0.010 0.27 

The J. of Biolog Chem vol.274. No. 6. "99 7 13.8 0.034 0.75 

^Jg^Jl 91 1.84 27 50 

2JJS0J2 533 1.84 157 98 

mMffl3 533 1.84 157 98 

&mm 7 217 1.84 64 98 

MMW8 217 1.84 64 98.5 

[0077] mmm9 

6%(0. 5M)<D^y-fey^ 135 M M(D4i^B12^tp50mM 
mXW-k'^yyT— (pH8)|g?&10mn^ 8^Stt200U/gSfi*<Z>M^V&L 
JS(Klebsiella pneumoniae)0{fc£, TIB^2(^$^M^*(-^§J;5(-^nL, ^ 

% v^i/&mm&<nMmmoL(iJ/gy})±v>)i, yy-try>itMY(g/ioomi) 

[0078] 0^2] 
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lata nt* * - 


MiiX 




1 (Y) 
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[0079] ±.WM2<DtfeZkfrb. X/Y 2 ^80£®X.6£, f&90%£*±fcV»5i*l Wit 
8219^T-efe§^^b^^}i«970%^TIlI§C:i:^$tt?, o ifefc, 

X/Y 2 ^87-6164-efc&^ 80%W±^ifeteWii/$£*K #^X/Y 2 ^95— 5 

i37-efc6^ 9o%^_h^v ^#mzmkm*mf&x^%^b&7F£foz> 0 

[0080] MM&lio 

®ltS9. 2%<D(lM)<£>^yi?!;>\ 135/iM(Dtt^*B12^ti>50mM UVlfc* 

^ w^isMmftnMmmixiu/gyyvM^ ^yiryi^iaf [Y(g/ioomi 

[0081] [^3] 
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3 





mmmx 


mw&m (y) 






(g) 


(U/g**UM» 


(%) 


X/Y 2 


(%) 


0. 0 5 1 


5 4 3 


9. 2 
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4 3. 8 


0. 10 1 


10 8 7 


9. 2 


1 3 


7 2. 1 


0. 2 0 2 


2 17 4 


9. 2 


2 6 


7 9. 3 


0. 3 0 3 


3 2 6 1 
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[0082] JbfB^3©#tmjO»e>. X/Y 2 tfSi0£j&?L5i:. 70%E*±£V^i«V^tefb*as^-e 
ZtiZo **5, *H3»«-CI4, 9. 2%i:V>5^^«9i«VNSK^S^fflV^.X/ / Y 2 ^ 

[0083] ^P^(D3-l;Kn^v^at 0 ^-^T/^tKOSl5t^^^J;^i:. 3-HPA£, #^ 

t5^— /v/^y -fen— /i^tK9^— ^Srf^ffl £i2r5£, ^y-fey V-»3-HPA£*0* 
©MRlSttR^-frf fc % ^y-fey^->3-HPAdS3^W^3B^O, 80%£*_h, 

3-hpa«, mw-/mw-wmm<omm. mn-m^. ttm^<Dmmm^mm 
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[0084] tits ±^tcX^mt^m\^^^^ ^3-fcK^^>^ p at: 0 ^- 

[0085] #3SKKJ;5^ 3-HPA^Sv>^b^S.TJ ? ^^T^^O{5t^ifliJ^^I^ 

[0086] [n iA]Hjfe^j i id*3v ^<gffl ztizmm.^xz.Fxbz^?*— lOjt^^-^y^Sr 

q tac 
q tac 
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A7x=a- /M»ffiftfc^£;lacl te, ^Ph—XUT'Uy-V—mBtt;? fe, tac 

q tac 

A^-a— /HBtt3t^Sr;lacI tt, ^u^VylJ— it^Sr-.P i*» tac 

q tac 
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/g^yiry^) ]^yiry^^[Y( g/ /100ml) ](D-fTe#]ofdii:(X/Y 2 ) tfUO 

-8, ooo-efe§^T-e> ^-/v^tK^^~^J;TJ ? /'*fc^i/y-fep— /v-rt 

3»£fflWC. ^y*y^JK2KbT3-tKn^i^nfcr^>-T^^K«:$!i5ti"S® 

M^l-3<DV^i s ^^c|Em^^^-ioTM3t^^3-tK^^^at 0 ^-^ 
W^l-3<DV>i s ^^^fB^<D^^^J:oT^at^ttS3-tKn^^nt^^ 

W^6^is«co^^^ioT^$^T^taw^^'fbu-rT^y/^^5t 
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